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(54) PERMANENT MAGNET 

(57)Abstract: 

PURPOSE: To decrease high-temperature irreversible demagnetizing factor 
V5dthout3cc5mgany^ by diffusing 

TK^DyTJ^CGa neai^lie^^ and by providing a 

layer of a higher intrinsic coercive factor than that inside the magnet 
CONSTITUTION: A layer having a higher intrinsic coercive force than that inside a 
magnet^is provided by dif Ssin|^ t least one of W^J)Y,MiandJ^a) near the surface 
of a W(rare-^eartfiLeleiirient)- (R is at least one kind of La, Ce, Pr, Nd, 

Pm, Sm, E; u, Gd, Tb, Dy. Ho, Er, Tm, Yb, Lu, and Y) magnet. La, Ce and Y are 
available as R used for a R-Fe-B based magnet Each can be used singly or jointly 
mixed. For an intrinsic coercive force iHc material formed near the surface of a 
magnet, Tb, Dy, Al or Ga is available, and this can be used sin gly or mixed. One 
example of diffusing the above materials is to'performlieatJ 
performin^sputtera?ig for these materials as negative pole target materials. This 
method enables materials to be diffijsed~not^l>r orrtHe^^ 
tdithlEiiSwapd-thereo^ As a result, a layer having a coercive force higher than that 
inside the magnet can be formed. 
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1 . A 

R - Pe- am ( R La« Co« Pr« lld« Pa« 8a« 

eu« Gd« Tb« Or« Bo% Br« Ta«.Tb« Lo« 

Jt Mdi 9. •Dy,. « PCf 901 Al*. • & A 6 R <« 
±a%3RCCTI<ia: ^ it if toy I if X r a 
U ^ -Pe(»> - B (>»>•»») Assies 



tJ»«tttj»<&B9eR-Pe-B«aC{i4'»- 
am«<-15»&««frr;A;6i«^\»9B9ai»<««. 

*cTBacR-PB-BMB5©«±aw«fii» 

4> o iida © - a * Oris B » t « Orfl * 19 an 1^ L 
i6«ced««<.&n«, •etraeR-Pe-8 
»ac«i»ow«±ajc«ttttiti»d,,.*: Dr.. 4 

tf Id,,. , : Ort, .itfc&aB9««a/l 
IBe 4<i0ALS&7^aMaiVtt - 3»^a» 

r/h»<tt«]»<v <eivi:i»tt->rB«aaaa 
Br^ 'h6<<ce>« ««aaaA-x.^A'4^-aBB 

'4fJB«W«, a ^^«-aBiiaai O « T 

ff'>c&<c<aB?:i9£ttaa(0//>dttR-Pe 

-Ba«>4cAac«aAf«c^t-Ba)&r«. 
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c&tt<aa7^a£tta«)»<'h»<tt«c&«- 

•C * •> r > R - Pe- B M ( R ttLa« Ca* Pr» Md« 
Pi« Sb« Bo* C'd^ Tb« Dy% Bo« Br% Ti« Tb^ Lu^ 

Tb. Dy, AU CaO •5»&:Ptt<e:«>ian«tttt 

dtfTaCf^aJtQi>a«raa:^oai*8«s 
(m^a) »a:ffeai««R (a±axa> 6 
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Pr ( ^ 9 * * 5^ /. ) ^ Ntf { 4k 4- y A > * Pa ( ^ 

* Br ( i tf '9 A } , Ti ( -/ ^ A ) » Tb ( < 

97'A'tr9A-> * Ltt(^f-f-'>A) * V ^ 

fidaaLT(ij;v«. «f:asoaas(tiSci& 
a-r«a«aa:«fRe «itTttTb(^^tf'> 

« ca(>!fv<»A> ^«attcav> 

accDasfiTiscacnajKD i»Bi'B«a 

i/&n«» c<9;&&tc4;ori»eir^ua?«> 
aaio j^tt d-racaiB jc 0 iDo nt^i^^oa 
aiiJtc^ffattaa^«-ctttt»n«* 
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ancoi^xaa-r^. 
aan 1 

« Pe(ft> « 8 (it<9a> « AI{T>I^SA<>A) 

^ a « aattMdit. •Dyi. « Pbt*. iBtAI*. • o 
d^-f >:^^ Sffia^TX^y-^J/IrK 

Aic jt 9 aaa t T it^i^aas.i noaa^a 
tti>ra&n^a3ii«i sfcoe (0 a a 41 r s R 

su«a$n^aa(#«Ar/fxa&Bftii>'ea 
KKioo r-cianaatr^ a 9 f»ai.i 

9cca&nytaatt«»tt&t« orC'^xr 
i.>9A) aa€Ba^-vv Mt&tr« a 



ff V' na <9 SB9 ^ ffi C B <> r a » O.S «tODy 

a^'TaaBc^«r-r « tttt»« Ar^ x aoa 

(|i-caa9To r-ci^BQ(oii^Ag«^ff'»/ta« 
acaasto t;ti ^noaaa<rat/t. 
±exa-cf»aLft:*^ac«a9a?aa 

Br(kC>, B^aa^tBedOe)^ ft x 4 ^ - 
UBB«ax (NGOe) . 7^iSttBa (X> 

/t^c6, fifs^-raAA^^^n^, nai:43 

(^ «Br. IHe « BBaai «» B £ a O & S a t>r T 

« fe;i:i9a«aaoaaaoBattuo 
r 1 1 fc. 
aan 2 

B^ai«. aa(»«>a3Bit(^ics^Ta»o.& 
n o Tb9 aasc-aau^a^ttaani 

^a!ani&n-;3^a-e«su^&c«> ate 
iSii-aai^a &nit« 
nans 
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jbex8Tf|{atfe4iAttS«>i9tt«»aM 

l8aM4 

* 63239Sami«>X8&^-^«6l*f^JSStfe.tt 

soaBSftSBcB-tTioiff'^aaBtTAAa 
c^f^aL/t. « fc * o«tt t-Ka « 1 t 

fe. 

, Of i if X r o t/ 9 A} 

> Pe(a> * B , AI<T/P5-'>/.) 

& fiS « a 0 it ftDn. 4 Pev.. »Bi Alo. • ^ 

i A ic jc 0 tt»» 1 1: ^i^ttS 1.1 ^o«3k« 
af:* 

a\>ra$nita3R« inoe o a a 4> t e n 

t/t4K9'Ca;^(Cfta^ae 1.5loa/e< o s n 



^l»J:C^^att»a^lca9rt-6 DyO fi ^ 

tTifcttL^aa, acf*)aj^D(>asaffi** 

&60ffrt««(i4t:$fte Oy«( am t T I* • 

nacLT. .he»aR2. s^jccritam 
T-» ^n^ft^aiXaccoi^Tiy'en^nott 

A^^ff L Tittt t /taa* aan 2 . s-ea 
&nf:S4iAasi:ot>Ttta7as4*&ooji 
ao tt ^ 1= ^ a icTb« Aij»<aa t Ti'iti»<. 
it«n-ra&n/t4i^asi:ov^T»^ aci^ 
s&acftB««&BOffA«&-eaat-« i>r<o a 

ai»«&a&j»»ttji4ii:aani* 2« 3. 4 
<oaa7Cii2aai»ttitaaoaa7^>s«B 

1^ 2^ 3« 404iAaea««!>»af9ScDy, 

Tb, Aic!>i«rn)»* 1 aad<ttA t r sa^aa^ 
oa«'a^ait<&nTi««c£«< as us a « t 
ftaaai. 2, 3, a o^xb^ ua^^ * 



& a 6 a a it idt«. •Dn. « pe**, >&• au. • o 

i c 0 aoa L T^i^ttaa.! <i<oa3tc^ 

av^ra&n/^astc^i uoe o a a (|> -r s r 
t/t<fta-pa;»i:aa:srip)i= i.sioo/ eio ce ^ 

scR:«iftdn/taj^»«^Ar^x;^QAii>Ta 
ft]. 120 rri BSfsaatr. fis 1 aai.i 
oDff » 0.2 eaoaaitt-afe, 

^ica^n/^aa^^^na&t. ai (t/vs 

a B X lO-»Ti>rr4" T 803) H X /< » ^ y > 5^ * 

i« a a o a ffi £ iB B a o r a « 0.8 hoaio 

ai«raaa«>^r «aaa«^Ar^;(aBfla 
4irattBTo rn oia«>aAa«if o fca. 



fti.ioo rrt ^naatr.. fid i caai.i 

aadO.2 (a«>«af|E«.a^. 

Kir»^n/taa(ic€rAr/rx9Da(i>Taa 
900 rTi^fiaoaaa«n->/ta. ai^aa 
800 rvi^noaaa^aLfe. 

j^exa-rf^au/t^icAaeoatt^aaa 

a 
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as s c Tb« Dr. A I « 040 ^ ^ t h I m 

d<2R-Pe-B«(i!>^XaS«nArftC&«« 
tit Jit « • 
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